This prospective study evaluated the performance of the Amplified Mycobacterium Tuberculosis Direct Test (MTD) for the diagnosis of lymph node tuberculosis in Djibouti, Republic of Djibouti. Of 197 specimens sampled from 153 patients, 123 were from 95 tuberculous patients. The sensitivity and specificity of MTD were 93 and 100%, respectively. The sensitivity of culture was 89%.
Because of its high incidence, tuberculosis is probably the major cause of death in the Republic of Djibouti, a small country located in the Horn of Africa. Moreover, lymph node (LN) tuberculosis represents about 25% of all the clinical forms of tuberculosis. LN specimens, like other extrapulmonary specimens, contain few tubercle bacilli, leading to a low sensitivity of smear microscopy for detection of acid-fast bacilli; paucibacillary tuberculosis requires a much longer incubation time for positive growth (9) . With the development of novel techniques in molecular biology, these delays might be shortened. The Amplified Mycobacterium Tuberculosis Direct Test (MTD) detects specific Mycobacterium tuberculosis RNA by using an isothermal transcription-mediated amplification method. MTD has been shown to be a sensitive, specific, and rapid method for detecting M. tuberculosis in clinical samples (6) . We evaluated the clinical use and performance of this test for the rapid diagnosis of LN tuberculosis.
From January to April 1999, patients attending the Paul Faure clinic (a center specializing in tuberculosis diagnosis and treatment) in Djibouti, Republic of Djibouti, and presenting an LN with a diameter of Ͼ10 mm were included in the study. A standardized questionnaire was filled out for each patient. Specimens were collected by fine-needle (18-gauge) aspiration of the LN and then collected in a sterile tube. If the volume of the specimen was Ͻ0.1 ml, the needle and syringe were rinsed with 1 ml of sterile water. All specimens were shipped at room temperature (using air carrier) to Paris, France, and generally arrived within 48 h of collection. All analyses of specimens were performed in Paris, France. After decontamination using the N-acetyl-L-cysteine-sodium hydroxide procedure, specimens were separated into two equal parts. The first part was used for microscopy and culture (solid media, LowensteinJensen and Coletsos; liquid medium, Mycobacterial Growth Indicator Tube [MGIT] ). The second part was used to perform MTD. The remainder of the specimen was stored.
Isolates of M. tuberculosis complex strains were identified by routine biochemical methods and DNA probes (Accuprobe; Gen-Probe, Inc., San Diego, Calif.). The cutoff value for a positive MTD result was set at 1,000,000 relative light units (RLU), and the equivocal zone was defined as values between 30,000 and 1,000,000 RLU (1, 5) . Each run included positive and negative amplification controls. The positive amplification control was prepared from a 10 Ϫ4 to 10 Ϫ5 dilution of a suspension of M. tuberculosis with a McFarland standard of 1. Sterile water was used as the negative amplification control. The run was validated when the negative-control value was Ͻ20,000 RLU and the positive-control value was Ͼ500,000 RLU.
All specimens were analyzed for the presence of amplification inhibitors by adding an aliquot of the positive control to the sample. A 1/5 dilution in sterile water was used to remove inhibitors. If there was a discrepancy between culture and MTD results, the final diagnosis was made by considering the patient's clinical, biological, and radiological findings (8) ; the factors taken into account were a positive culture for another sample from the same patient, clinical signs with highly suggestive lesions on chest X-ray, a known history of tuberculosis, or a favorable outcome with antituberculosis treatment. Assay performance was evaluated by comparing the assay results to the final diagnosis.
From Of the 115 samples testing positive with MTD, 30 were smear and culture positive, 70 were smear negative and culture positive, and 15 were smear and culture negative. Of the 82 MTD-negative samples, none were smear and culture positive, 8 were smear negative and culture positive, and 74 were smear and culture negative. Four samples (2%) exhibited amplification inhibition (two culture-negative samples and two culturepositive samples; for the latter, inhibitors were successfully removed after sample dilution).
The eight false-negative specimens (MTD negative and culture positive) represent 7.4% (8 of 108) of the culture-positive samples; they did not contain amplification inhibitors. Some researchers have noted that, in contrast to pulmonary specimens, the lack of sensitivity of molecular diagnosis performed on extrapulmonary samples might result from the use of very small sample volumes and an irregular dispersion of the aggregated bacteria in paucibacillary specimens (4, 8) . Our data are in accord with this hypothesis: seven of the eight discrepant samples had a very low volume (Ͻ0.1 ml), four samples had discrepancies between the culture medium used (three samples gave a negative result in MGIT and a positive result on solid medium, and one sample gave a positive result in MGIT and a negative result on solid medium), the time to culture positivity was high, and the number of colonies on slants was low (between one and three colonies per two tubes for seven samples). The 15 apparent false-positive specimens with MTD (MTD positive, culture negative) came from patients with confirmed tuberculosis, according to clinical, historical, and other biological findings (respiratory tuberculosis, 2 patients; positive response to treatment, 3 patients; history of tuberculosis, 3 patients; other LN with positive culture, 4 patients).
After the discrepant results were resolved, of the 153 total patients assessed, 95 (62%) had a conclusive diagnosis of tuberculosis. The sensitivity, specificity, positive predictive value, and negative predictive value for the 197 specimens tested were 87, 100, 100, and 83% for culture, respectively, and 93, 100, 100, and 90% for MTD, respectively (Table 1) .
Other researchers have evaluated the performance of MTD for diagnosis of LN tuberculosis on a limited number of samples (Ͻ40). The specificity of MTD approached 100% (2, 3), but its sensitivity was more variable, ranging from 77.8% (3) to 92.8% (2) . For extrapulmonary specimens, the overall sensitivity of MTD ranged from 74.3 to 100% (7) . In another study, we reported similar results for pulmonary samples (5) . The results presented here suggest that irregular dispersion of tubercle bacilli in a specimen could diminish the sensitivity of both MTD and culture. However, the sensitivity of MTD was superior to that of culture. Therefore, culture cannot be considered the yardstick for the measurement of molecular biology test sensitivity (7) and should be evaluated versus a "gold standard" built with clinical, radiological, and biological findings.
Given the high performance of MTD with fine-needle LN aspiration specimens, we recommend this technique for a rapid diagnosis of LN tuberculosis. The use of MTD and fine-needle LN aspiration could reduce the necessity for performing open LN biopsy when testing for LN tuberculosis; it could also be used in developing countries to perform epidemiological surveys. a For culture, the sensitivity was 87%, the specificity was 100%, the positive predictive value was 100%, and the negative predictive value was 83%. For MTD, the sensitivity was 93%, the specificity was 100%, the positive predictive value was 100%, and the negative predictive value was 90%.
